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Areas  where  wells  are  likely  to  produce  less  than  two  gallons  per 
minute  Difficulties  are  encountered  in  obtaining  sufficient  quanti- 
ties of  water  for  any  purpose. 


Area's  where  wells  are  likely  to  produce  two  to  ten  gallons  per  minute. 
Supplies  are  generally  adequate  for  domestic  and  stock  purposes. 


Areas  where  wells  are  likely  to  produce  ten  to  fifty  gallons  per 
minute.  Supplies  are  generally  plentiful  for  domestic  and  stock 
purposes,  adequate  for  most  commercial  and  small  industrial 
purposes,  but  poor  to  fair  as  a  supplemental  source  for  irrigation. 

Areas  where  wells  are  likely  to  produce  more  than  fifty  gallons  per 
minute  Supplies  are  generally  adequate  for  most  irrigation  and 
many  municipal  uses. 


j        Areas  where  no  ground  water  information  is  available. 


Areas  where  surface  or  near-surface  sands  are  at  least  fifteen  feet 
deep.  Yields  may  be  adequate  for  domestic  and  stock  purposes.  Out- 
line of  area  is  defined  from  well  records. 


Areas  where  surface  or  near-surface  sands  are  at  least  fifteen  feet 
deep  Yields  may  be  adequate  for  domestic  and  stock  purposes. 
Outline  of  area  is  assumed,  well  record  information  is  inadequate. 


EXPLANATION    OF  WATER    QUALITY   DIAGRAM 


Total  dissolved  solids  in 
parts  per  million  (ppm) 


Equivalents  per  million  (epm)  to  parts  per  million  or  to  milligrams  per  litre: 
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Line  of  equal  depth  to  the  main  or  most  commonly  used  water-bearing  formation, 
interval  25  feet 75 > 

Overburden  well  with  laboratory  analysis (•) 

Bedrock  well  with  laboratory  analysis ($) 

Overburden  well  with  field  analysis 9 

Bedrock  well  with  field  analysis • 

Sample  and  well  number ■ 251  S 

Depth  to  water-yielding  zone  in  feet 137 

Sample  and  well  number S-  1 

Depth  of  well  in  feet 112 


Key  to  Symbols 
Proportions  of  kinds  of  water  in  wells 


Dry  Wells 


Mineral  water 


Fresh  water 


Sulphurous  water  ~~^  1^r  Salty  water 

152 
Number  of  well  records  for  each  area 
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DISTRIBUTION  OF  WELLS 
AND   KINDS  OF  WATER 

as  reported  by  drilling  contractors 

Scale  1:250,000 


CHEMICAL  ANALYSES  OF  WATER  SAMPLES 


Table  1 ,  OWRC  Laboratory  Analyses 


Table  2.  Field  Analyses 


Probability  of  ground  water  by  A.  A.  Mellary  and  M.  Nakashiro,  1970. 

Water  samples  taken  by  M.  Nakashiro,  1970. 

Water  samples  analyzed  by  OWRC  Laboratory  and  by  M.  Nakashiro. 

Well  information  from" 

Water-well  records  on  file  with  the  Ontario  Water  Resources  Commission. 

Oil  and  gas  well  records  published  by  the  Petroleum  Resources  Section  of  the  Ontario 
Department  of  Mines  and  Northern  Affairs. 
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Cartography  by  R.  Zimmermann,  1971. 
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Sample 
or 

Well 
Number 

Date 

pH 

Constituents  in  parts  per  million  (ppm) 

Sodium 

Adsorption 

Ratio 

Alkalinity 
as  ppm 
CaCtJi 

Total 

Hardness 

as  ppm 

CaCoj 

Total 

Dissolved 

Solids 

(ppm) 

Specific 
Conductance 
(micrnmhos 

at  25°C| 

Total  Iron 
(Ft) 

Calcium 
(Ca) 

Magnesium 
(Mgl 

Sodium 

IN 

Potassium 
(K| 

Bicarbonate 
(HC03) 

Sulphate 
(SO.) 

Chloride 
ICI) 

Fluoride 
<F| 

Boron 
11] 

15 

7/8/64 

74 

0.10 

217 

950 

17 

178 

1048 

58 

7/7/70 

8.1 

0.75 

212 

101 

104 

34 

187 

820 

106 

1.8 

1.47 

153 

950 

1660 

2DO0 

108 

26/3/65 

7.2 

0.54 

134 

1580 

138 

110 

1810 

2930 

259 

13/7/70 

7  3 

5.00 

320 

ISO 

44 

3.6 

146 

1380 

36 

1  2 

0.48 

120 

1565 

2500 

7781 

277 

13/7/70 

76 

0.16 

70 

34 

83, 

32 

122 

227 

87 

2  1 

2.04 

100 

3IB 

660 

976 

420 

13/7/70 

3 

0.30 

266 

163 

29 

2.4 

112 

1200 

' 

IB 

0:34 

92 

1400 

2200 

2170 

5*2 

10/7/70 

71 

1.10 

50 

7 

9 

II  0 

156 

26 

6 

0.4 

0  28 

128 

152 

290 

365 

1062 

7/4/66 

7,5 

0  35 

223 

143 

39 

0.2 

188 

380 

1107 

11/7/70 

7.3 

0  10 

26 

11 

67 

23 

164 

90 

34 

2.2 

2  51 

151 

136 

360 

681 

1167 

IE/9/70 

7.9 

1  20 

77 

39 

61 

4.0 

183 

334 

39 

1.1 

3.34 

1  12 

150 

524 

960 

1209 

1379 

15/7/70 

7,6 

0.10 

114 

BE 

38 

29 

200 

395 

73 

0.1 

0  65 

164 

6IB 

1090 

1210 

1840 

B/7/70 

76 

1  10 

7?8 

346 

873 

23.8 

224 

1610 

2360 

1.8 

6.67 

184 

3260 

7800 

9070 

1987 

17/9/70 

7.3 

0.25 

32B 

192 

204 

7.2 

112 

1410 

373 

1.6 

1.53 

2.21 

92 

1629 

3000 

3322 

2026 

15/7/70 

7.5 

0  15 

320 

110 

26 

2.8 

236 

940 

34 

12 

0.32 

194 

1220 

194 

2020 

2170 

16/9/70 

79 

0  26 

157 

84 

69 

2.5 

85 

765 

5 

2.2 

'  13 

1.10 

70 

740 

1360 

1566 

2250 

14/7/70 

8.3 

430 

240 

137 

503 

11  5 

302 

305 

1411 

1.2 

5  84 

248 

1420 

3470 

5000 

2251 

14/7/70 

68 

9  25 

976 

518 

2126 

47.0 

335 

490 

6820 

2.0 

13.67 

275 

4600 

13400 

16171 

23Z3 

3/7/70 

7.6 

0.50 

33 

31 

15 

20 

299 

2 

3 

0.8 

0.45 

245 

212 

270 

442 

2415 

3/7/70 

7  3 

415 

141 

2S 

4 

1.1 

332 

165 

23 

0.0 

0.08 

272 

468 

650 

851 

24*1 

3/7/70 

7.8 

0.10 

18 

7 

67 

1.3 

211 

2 

36 

IB 

3  38 

173 

74 

270 

435 

2489 

3/7/70 

80 

C  30 

33 

9 

80 

2.1 

170 

120 

38 

1.5 

3  1) 

139 

130 

360 

565 

2538 

B/7/70 

7  1 

1.20 

2B 

23 

76 

2.9 

233 

2 

98 

IB 

2.57 

'91 

164 

400 

665 

2539 

9/7/70 

77 

1  10 

72 

48 

244 

54 

234 

2 

527 

1  0 

-  (J 

192 

380 

1330 

2060 

2548 

9/7/70 

7.9 

l  !5 

77 

s: 

1430 

15.7 

410 

8 

2328 

IB 

30.60 

336 

408 

4300 

7680 

2613 

15/7/70 

7.8 

035 

62 

10 

8 

68 

217 

; 

20 

02 

0.25 

171 

208 

310 

444 

2642 

8/7/70 

74 

1.10 

380 

307 

883 

34  0 

255 

160 

2S60 

1  1 

a  15 

209 

2230 

5800 

8470 

2648 

8/7/70 

S  2 

0.25 

26 

It 

75 

3.0 

230 

14 

73 

1.6 

2  76 

189 

140 

390 

612 

2311 

17/9/70 

79 

0.20 

56 

32 

lie 

2.6 

156 

330 

29 

1  9 

]  86 

3  06 

128 

274 

770 

1026 

2363 

7/7/70 

75 

2.50 

372 

211 

161 

51 

194 

1430 

34B 

i  i 

3s 

159 

1810 

3100 

34B0 

2383 

29/6/61 

7.6 

0.08 

300 

Trace 

2050 

246 

1270 

2995 

29/6/61 

78 

1  80 

141 

Trace 

881 

116 

258 

3003 

29/6/ 61 

78 

1.28 

159 

0 

551 

130 

286 

3013 

29/6/61 

30 

0.04 

290 

0 

223 

238 

208 

3029 

9/7/70 

78 

1.25       |           10 

S 

219 

25 

226 

4 

251 

1  8 

13.45 

1B7 

50 

660 

I1M 

3036 

29  6   61 

68 

0.00 

41 

Trace 

2160 

120 

384 

3039 

29/6/61 

73 

0.16 

158 

242 

1130 

378 

580 

S-l 

15/12/64 

5200 

11052 

S-2 

16/7/66 

7.!, 

10.1 

177 

868 

18 

145 

914 

Sample 
or 

Well 
Number 

Date 

ft 

Total  Iron 

Chloride 

Alkalinity 

Total 
Hardness 

10 

7/7/70 

7.5 

0.2 

15 

205 

976 

*B 

7/7/70 

7.5 

0.5 

46 

137 

1165 

153 

13   ■    70 

7,2 

0.3 

53 

189 

291 

155 

3   7    70 

7.B 

0.5 

■  0 

37 

257 

157 

1377/70 

72 

0.7 

36 

154 

2173 

212 

13/!   70 

8.0 

0.3 

18 

223 

B6 

219 

1 3/7/70 

7.6 

1  3 

39 

137 

599 

220 

13/7/70 

8.0 

0  7 

t 

171 

137 

226 

13/7/70 

i  ■ 

04 

18 

2/3 

B9 

2*5 

13-7    70 

0.4 

39 

•89 

411 

ZSIJ 

13/7/70 

74 

06 

33 

171 

1645 

264 

13/7/70 

7.2 

0.3 

45 

154 

257 

450 

10:7/70 

70 

0  7 

15 

325 

1096 

*81 

I0/7/7C 

76 

29 

9 

86 

13B7 

183 

10/7/70 

7  i 

2  7 

9 

8B 

1473 

679 

10/7/70 

76 

1  4 

3 

tsi 

257 

1089 

13/7/70 

75 

!  a 

51 

IM 

634 

1104 

11/7/70 

7.0 

0.5 

360 

274 

1105 

11/7/70 

7,3 

2.2 

3 

291 

274 

1141 

11/7/70 

7.8 

0.6 

18 

257 

1B9 

1154 

11/7/70 

7.6 

0.1 

240 

428 

1163 

11/7/70 

7.8 

0.1 

61 

291 

737 

1187 

11/7/70 

7  S 

05 

67 

137 

360 

1257 

19/9/70 

80 

0.5 

23 

1=9 

51 

1333 

1/   7   70 

74 

0.4 

3 

240 

514 

1369 

17.' 7  ,'70 

7.1 

0.6 

257 

994 

1*52 

17/7/70 

7.S 

0.9 

3 

274 

257 

1663 

17/7/70 

7.S 

2.1 

343 

360 

1765 

11. "7/70 

7.5 

0.1 

223 

1575 

1796 

B/7/70 

7,5 

04 

1150 

'54 

5B5 

1837 

17/7/70 

77 

0.4 

189 

274 

1642 

8/7/70 

7.3 

OB 

182 

206 

326 

1866 

11/7/70 

74 

0.5 

16! 

7/3 

1266 

1981 

15/7/70 

7,0 

1.4 

27 

206 

1746 

2006 

16/7/70 

7.0 

1.5 

51 

154 

164* 

2009 

16/7/70 

7 .5 

2.0 

171 

1506 

2036 

16  7- 70 

7  S 

34 

36 

240 

1712 

2265 

14/7/70 

70 

0,7 

1B8 

480 

5*8 

2276 

14/7/70 

7,6 

1.4 

308 

1060 

2414 

9/7/70 

7.1 

>5.0 

3 

326 

565 

2523 

9/7/70 

7.4 

0.4 

285 

342 

428 

2534 

14/7/70 

8.0 

0.3 

157 

257 

205 

2549 

14/7/70 

J.I 

2.4 

182 

240 

223 

2564 

14/7/70 

7,0 

0.3 

21 

394 

412 

2626 

19/9/70 

7.6 

0.7 

265 

1)1 

463 

2673 

8/7/70 

72 

0.4 

36 

274 

343 

2690 

16/7/70 

74 

07 

846 

SOB 

2020 

2711 

17/7/70 

8.0 

0.5 

189 

189 

281 8 

16/7/70 

75 

0.3 

■  ti 

377 

1232 

2869 

13/7/70 

7.5 

0.4 

6 

103 

548 

2941 

18/7/70 

4  5 

5.0 

17 

2500 

2954 

16/7/70 

7.0 

0.2 

291 

2500 

3031 

9/7/70 

7.5 

0.2 

1240 

267 

326 

3107 

14  7/70 

7.5 

0.6 

18 

189 

172 

350 


LEGEND    FOR    CROSS    SECTIONS 


Clay. 


Hardpan  or  clay 
and  stones. 


Sand 


Gravel 


Overburden- 


Assumed  bedrock  surface. 


Depth  to  water. 


Bedrock  penetrated. 


Bedrock  elevations  obtained 
from  oil  and  gas  well  records. 


Flowing  well. 


-     Ground  level. 


2430  Well   number. 


' Static  level. 


Note:  Water  level  elevations  of  Lake  St.  Clair  and  of  Lake  Erie  are  mean  annual  levels. 
Horizontal  scale  1:100,000  Vertical  scale  1  inch-  100  feet 


DESCRIPTIVE  NOTES 


INTRODUCTION 

The  City  of  Windsor,  all  the  towps  and  some  of  the  smaller 
communities  in  the  Courny  of  Essex  obtain  their  water  supplies  from 
Lake  St.  Clair,  Lake  Erie,  or  the  Detroit  River.  Ground  water,  despite 
its  secondary  role,  is  the  essential  supply  for  all  those  living  outside 
the  serviced  areas.  These  include  most  farmers  and  cottagers,  particu- 
larly those  cottagers  on  the  southern  shore  of  the  county. 

The  purpose  of  this  publication  is  to  indicate  the  probable  water 
yield  from  wells,  the  probable  deplhs  to  the  water-yielding  formations, 
areas  where  shallow  wells  and  sand  points  may  be  developed,  and  the 
water  quality  at  sampled  locations  in  the  County  of  Essex. 

The  ground-water  probability  map  was  compiled  from  aver  three 
thousand  water-well  records  on  fi)e  with  the  Ontario  Water  Resources 
Commission,  oil-  and  gas-well  data  compiled  by  the  Petroleum  Re- 
sources Section  of  the  Ontario  Department  of  Mines  and  Northern 
Affairs,  and  other  information  on  the  ground-water  resources  of  the 
county.  The  chemical  quality  of  the  ground  water  was  determined  by 
field  and  laboratory  analyses  of  samples  selected  to  represent  the  com- 
monly used  aquifers  and  the  characteristics  of  reportedly  sulphurous 
and  fresh  water  wells. 


USEOFMAP 

A  prospective  well  site  can  be  evaluated  by  the  following  steps: 

1)  Locate  the  proposed  well  site  on  the  map 

2)  Determine  the  probable  yield  by  reference  to  the  legend. 

3)  Note  the  depth  from  ground  level  to  the  top  ol  the  main  or  most  com 
manly  used  water-bearing  formation. 

4)  Locate  the  nearest  sampling  points  and  check  the  analyses  listed  in 
tables  1  or  2  to  obtain  an  idea  of  the  probable  water  quality 

The  map  is  a  generalized  interpretation  of  geologic  and  ground 
water  data.  It  provides  a  logical  basis  for  detailed  exploration  for 
ground  water  but  does  not  eliminate  the  need  for  such  exploration. 

Probability  Ranges 

Yields  are  indicated  in  four  ranges  with  comments  on  adequacy 
of  each  range: 

less  than  2  gpm  —  inadequate  to  marginal  for  most  purposes. 

2-10  gpm  —  marginal  to  adequate  for  domestic  or  stock  pur- 
poses. 

10-50  gpm  —  adequate  for  most  commercial,  small  industry  and 
farming  purposes, 
greater  than  50  gpm  —  adequate  for  most  irrigative  and  many  industrial 
and  municipal  uses. 

An  area  was  placed  in  a  certain  probability  range  if  more  than  50 
per  cent  of  the  wells  in  that  area  had  calculated  yields  within  that  range. 
A  well  drilled  within  an  area  of  a  particular  range  may  not  necessarily 
produce  at  a  rate  within  that  range,  but  there  is  a  better  than  50  per 
cent  chance  that  it  will.  The  ranges  were  determined  from  reported, 
short-term  pumping  tests  and  may  not  necessarily  represent  long-term 
yields.  The  determination  of  yields  must  still  depend  on  specific  inves- 
tigations. 

The  depth  from  land  surface  to  the  top  of  the  main  or  most  com- 
monly used  water-bearing  formation  is  shown  using  25-foot  contour 
intervals 

Areas  where  surface  sands  or  sand  layers  in  the  upper  portion  of 
the  overburden  may  yield  adequate  water  supplies  for  household  pur- 
poses from  sand  points  or  bored  wells  are  outlined  by  hatching.  The 
probable  yield,  depths  and  quality  shown  in  these  hatched  areas  are 
for  the  deeper  water-bearing  formations. 

The  three  cross-sections,  along  lines  A,  -  Ait  B,  -  B2  and  C,  to 
C2  show  the  major  overburden  materials,  depths  where  water  was 
found,  static  water  levels  and  ihe  depth  to  the  bedrock  wherethe  wells 
go  that  deep.  They  provide  a  general  picture  of  the  nature  of  the 
geologic  deposits  and  the  location  of  water-yielding  horizons  beneath 
the  land  surface. 

Water  Quality 

The  results  of  the  water  quality  analyses  in  the  laboratory  and  in 
the  field  are  listed  in  tables  1  and  2  respectively.  The  laboratory  analy- 
ses are  more  comprehensive;  27  of  them  were  done  specifically  for 
this  report  and  1 1  are  from  previous  ground  water  studies.  Fifty-four 
samples  were  analyzed  in  the  field  for  five  parameters. 

Scaled  diagrams  on  the  map  indicate  the  locations  and  the  con- 
centration of  seven  water  quality  parameters  for  26  of  the  samples 
that  were  analyzed  for  this  report 

The  majority  of  the  wells  sampled  (54)  were  reported  by  the 
drillers  to  be  sulphurous.  However,  the  chemical  analyses  donot  show 
significant  difference  in  the  parameters  between  the  reportedly  fresh 
and  sulphurous  water  samples.  The  percentage  of  samples  with  higher 
sulphate  concentrations  is  somewhat  higher  among  the  "sulphurous" 
wells  The  iron  concentration  in  "fresh  water"  wellsseemstobehigher 
than  in  "sulphurous"  wells. 

About  25  per  cent  of  the  samples  had  chlorides  above  the  recom- 
mended limit  of  250  ppm  for  drinking  water.  Iron  is  above  the  recom- 
mended limit  of  0.3  ppm  in  70  per  cent  of  the  samples.  Thesulphate 
concentration  exceeds  the  recommended  limit  of  250  ppm  in  43  per 
cent  of  the  analyses.  Twenty-eight  samples  were  analyzed  for  fluoride 
content  and  75  per  cent  of  these  were  higher  than  the  desirable  limit 


of  1.0  ppm;  none  exceeded  the  permissible  limit  of  2.4  ppm.  Four 
samples  were  analyzed  for  boron  and  two  contained  more  than  the 
permissible  limit  of  1 .0  ppm.  The  water  was  found  to  be  very  hard 
in  89  per  cent  of  the  samples. 

The  quality  of  water  found  in  sands  and  gravels  overlying  the 
bedrock  is  generally  similar  to  that  of  water  encountered  in  the  bed- 
rock. Intermediate  overburden  aquifers  can  have  harder  water  than 
water  from  the  bedrock.  The  water  from  the  surficial  sands  was  gener- 
ally hard  but  otherwise  of  good  quality. 

Thegeneral  quality  of  water  as  described  by  water-well  contractors 
at  the  time  of  well  construction  is  shown  in  the  small  inset  map.  The 
county  was  divided  into  20  areas  to  illustrate  quality  variations.  The 
number  of  wells  filed  with  the  OWRC  for  each  area  is  shown,  together 
with  a  circular  diagram  which  represents  the  general  quality  within  that 
area.  The  area  of  the  circle  is  proportional  to  the  number  of  wells  and 
is  divided  to  show  the  percentages  of  wells  that  were  reported  to  yield 
fresh  water,  salty  water,  sulphurous  water,  mineral  water,  or  were 
simply  dry.  A  quick  look  at  the  diagrams  reveals  that  the  wells  in  areas 
P.  O  and  S  in  the  townships  of  Sandwich  West,  Rochester  and  Tilbury 
North  respectively  did  not  yield  fresh  water  as  commonly  as  those  in 
the  other  areas. 

Records  for  3,330  wells  were  on  file  in  1  970  for  the  whole 
county.  Seventy-three  per  cent  of  the  wells  were  reported  to  yield  fresh 
water,  twenty-one  per  cent  sulphurous  water,  three  per  cent  salty  or 
mineral  water  and  three  per  cent  were  dry. 


HYDROGEOLOGY 
Geology 

With  the  exception  of  a  small  area  west  of  Comet  where  the  bed- 
rock is  composed  of  dolomite  of  the  Silurian,  Bass  Island  Formation, 
the  whole  county  is  underlain  by  rocks  of  Middle  Devonian  age. 

In  the  area  south  of  a  line  connecting  Amherstburg,  Harrow  and 
Cedar  Creek  the  bedrock  is  dark  brown  limestone  and  dolomite  which 
is  designated  as  the  Amherstburg  Formation  of  the  Detroit  River 
Group. 

Younger,  light  tan  dolomites  of  the  Lucas  Formation  of  the  Detroit 
River  Group  make  upthe bedrock  in  a  strip  along  the  Detroit  River  west 
of  the  Essex  Terminal  Railway  from  Windsor  to  Amherstburg  and  in 
the  areaencompassing  Amherstburg,  Essex,  Leamington,  Cedar  Creek, 
Harrow  and  Maiden  Centre 

The  area  north  of  the  Lucas  Formation  and  also  Pelee  Island -are 
underlain  by  brown  limestone  of  the  Dundee  Formation  of  the  Hamil- 
ton Group,  with  the  exception  of  the  area  north  of  Highway  2,  near 
Lake  St,  Clair  between  Windsor  and  Belle  River  and  ihe  easternmost 
fringe  of  the  county  from  the  Thames  River  to  County  Road  1  4  where 
grey  shales  and  limestones  of  the  Hamilton  Group  form  the  bedrock. 

The  topography  of  the  county  is  generally  flat.  Most  of  the  surface 
is  a  clay  till  plain.  Some  sandy  areas  are  present  southwest  of  Windsor, 
in  the  vicinity  of  Harrowand  Leamington,  and  south  of  Lake  St.  Clair. 
A  few  beach  ridges  and  gravel  bars  deposited  by  glacial  lakes  and  a 
small  morainic  hill  west  of  Leamington  complete  the  geomorphology 
of  the  county.  The  thickness  of  the  overburden,  as  disdosed  by  water-, 
oil-  and  gas-well  drilling  ranges  from  zero  in  Pelee  Island  and  Amherst- 
burg to  about  200  feet  in  Gosfield  South  Township.  Most  of  the  over- 
burden is  composed  of  clay  till.  In  many  areas  sand  and  gravel  layers 
are  present  in  the  lowei  part  of  the  overburden,  generally  overlying 
the  bedrock.  Locally,  sand  layers  are  found  in  the  middle  portion  of 
the  overburden  but  these  layers  do  not  seem  to  have  large  extents 

Occurrence  of  Water 

About  80  per  cent  of  the  recorded  wells  in  the  County  of  Essex 
terminate  in  the  bedrock  The  large  majority  of  these  wells  obtain  water 
from  the  upper  lew  feet  of  the  bedrock.  Wells  that  penetrate  deep  into 
the  rock  are  generally  more  common  in  the  Leamington-Harrow  area 
where  the  bedrock  is  part  of  the  Detroit  River  Group  In  that  area  a 
number  of  bedrock  wells  yield  plentiful  supplies  for  irrigation, 
however,  in  some  places  the  water  may  be  sulphurous. 

In  the  eastern  part  of  the  county,  a  relatively  large  percentage  of 
wells  in  the  limestone  bedrock  of  the  Dundee  Formation  were  dry  or 
had  high  levels  of  chemical  constituents.  In  the  western  and  northern 
part  of  the  county  many  wells  were  reported  to  yield  sulphurous  and 
mineralized  water  from  the  bedrock  of  the  Dundee  Formation  and  the 
Hamilton  Group. 

In  afew  places,  such  as  a  small  area  west  of  Mount  Carmel,  wells 
yield  water  from  sand  and  gravel  layers  in  the  middle  oart  of  the  over- 
burden. 

In  the  northern  part  of  Essex  County,  in  a  strip  about  four  miles 
wide,  extending  through  the  northern  parts  of  Maidstone,  Rochester 
and  Tilbury  townships,  dug  wells,  ranging  from  1  2  to  30  feet  in  depth, 
and  cisterns  are  used.  Many  farmers  have  to  haul  water  during  pro- 
longed dry  seasons.  Many  wells  drilled  to  or  into  the  bedrock  produced 
water  too  salty  for  use.  Most  of  the  houses  in  the  northern  section  are 
supplied  from  Lake  St.  Clair.  Although  the  water  yieldfrom  dug  wells 
may  be  insufficient,  particularly  in  the  summer  time,  some  of  the 
owners  reported  they  preferred  the  clear,  fresh  water  from  dug  wells 
Other  areas  where  shallow  wells  are  common  are  near  Harrow  and 
Leaminglon. 

In  general,  ground  water  is  available  in  sufficient  quantity  in  most 
parts  of  the  county,  butthe  chemical  quality  in  manycases  is  poorer 
than  that  recommended  for  drinking  water.  Only  three  per  cent  of  the 
wells  drilled  in  the  county  were  reported  to  be  dry  or  to  have  insuf- 
ficient water. 
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